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jected more distally, but increased muscle flow, capillary
density, and gastrocnemius fiber area (P  .05).
Conclusions: Our severe ischemia model is reliable
and shows a response to MNC-treatment for both func-
tional and vascular outcomes. A dose response to MNC
injection appears to be present suggesting that an optimal
cell number for stem cell therapy exists and that preclinical
testing needs to be performed to optimally guide human
trials. Injection of MNC proximal to the site of ischemia
may provide some different outcomes and warrants addi-
tional study.
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SS6.
Long-term Durability of Branched and Fenestrated
Endografts
Tara M. Mastracci, Roy K. Greenberg, Matthew J. Eagle-
ton. Vascular Surgery, The Cleveland Clinic Foundation,
Cleveland, OH
Objectives: Branched and fenestrated repair is an effec-
tive method for treatment of complex aortic aneurysms.
However, the long-term durability of branches is not well
reported.
Methods: Prospective data collected for all patients
enrolled in a physician sponsored investigational device
exemption trial for branched and fenestrated endografts
was analyzed. Imaging studies and electronic records were
used to supplement the prospectively collected dataset
when necessary. Incidence of branch stent reintervention,
endoleak repair, stent fracture, migration, rupture and
death were calculated. Time to event analysis was per-
formed for a composite endpoint of reintervention for any
branch. Univariable and multivariable analysis were per-
formed to identify related variables. Device failure was
reported as a function of exponential decay to capture the
loss of freedom from complications over time.
Results: Between the years 2001 and 2010, 650 pa-
tients underwent endovascular aortic repair with branched
or fenestrated devices. Through 9 years of follow up (mean
3 years [SD 2.3]), secondary procedures were performed
for 0.6% of celiac, 4% of SMA, 6% of right renal, and 5% of
left renal artery stents.Mean time to reintervention was 237
days (SD 354 days). The 30 day, 1 year and 5 year freedom
from any branch intervention was 98% (95% confidence
interval [CI] 96 - 99%), 94% (95% CI 92 - 96%), 84% (95%
CI 78 - 90%) respectively (Fig). Death resulted from branch
stent complications in only 2 patients, related to SMA
thrombosis. Multivariable analysis revealed no factors as
independent predictors of branch reintervention.
Conclusions: Branches, following branched or fenes-
trated aortic repair, appear to be durable, and are rarely the
cause of patient death. The absence of long-term data on
the branch patency in open repair precludes comparison,
yet the lower morbidity and mortality risk coupled with
longer-term durability data will further alter the balance of
repair options.
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SS7.
Results with an Algorithmic Approach to Hybrid Re-
pair of the Aortic Arch
Nicholas D. Andersen, Judson B. Williams, Asad A. Shah,
Richard L. McCann, G. Chad Hughes. Duke University
Medical Center, Durham, NC
Objectives: To present our results with an algorithmic
approach to complex “hybrid” open/endovascular aortic
arch repair, based upon the extent of aortic disease and
patient comorbidities.
Methods: Between August 2005 and December 2011,
80 patients underwent hybrid arch repair by three principal
procedures: zone 0 endograft coverage with aortic arch
debranching (zone 0, n45), zone 1 endograft coverage
with extra-anatomic left carotid revascularization (zone 1,
n19), and stage II endovascular completion following
stage I total arch repair (stented elephant trunk, n16).
Results:Median patient age was 69 years [interquartile
range (IQR): 56, 74]. Sternotomy, cardiopulmonary by-
pass, and circulatory arrest were required in 45 (56%), 18
(23%), and 7 (9%) patients, respectively, to allow for arch
debranching or concomitant aortic or cardiac procedures,
including ascending/- hemi-arch replacement in 8 (18%)
patients undergoing zone 0 repair. All 16 (100%) stented
elephant trunk procedures and 9 (20%) zone 0 procedures
were staged, with the endovascular component performed
a median of 72 days [IQR: 11, 155 days] following the
open arch component. In-hospital rates of death, stroke,
and permanent paraplegia/paresis were 9% (n7), 4%
(n3), and 1% (n1), respectively. At a mean follow-up of
27 /- 21 months, 11 (14%) patients required secondary
re-intervention for type 1 (n4), type 2 (n5), or type 3
(n1) endoleak, or arch vessel bypass graft revision (n1).
Three (4%) patients experienced acute retrograde type A
dissection following stent graft placement and 3 (4%) re-
quired late reintervention for new aortic disease. Kaplan-
Meier estimates of survival at 1, 3, and 5 years were 73%,
63%, and 54%, respectively.
Conclusions: Hybrid aortic arch repair can be tailored
to patient anatomy and comorbid status to allow complete
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repair of aortic pathology, frequently in a single stage, with
acceptable outcomes.
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SS8.
Chimney and Periscope Grafts: Mid-term Results in 77
Consecutive Patients with Complex Aortic Aneurysms
Mario Lachat1, Felice Pecoraro2, Thomas Pfammatter1,
Thomas Frauenfelder1, Michael Glenck1, Dominique Bet-
tex1, Dieter Mayer1, Zoran Rancic1, Frank J. Veith3.
1Clinic for Cardiovascular Surgery, University Hospital
Zurich, Zurich, Switzerland; 2University of Palermo, Pal-
ermo, Italy; 3New York University Medical Center, New
York, NY
Objectives: Chimney and periscope grafts (CP) allow
maintaining patency of aortic branches when their orifices
require coverage by aortic stentgrafts. We present a series of
77 patients in which CP have been used to treat complex
thoracic and/or abdominal aneurysms or to simplify hybrid
procedures.
Methods: We analyzed retrospectively 77 consecutive
patients treated from February 2002 to December 2011.
Aneurysms involved the visceral aortic segment (67), the
aortic arch (10) or both (1). Sixty-one patients were treated
with CP and EVAR (CP-EVAR) in a one stage procedure
and 16 patients (21%) were treated sequentially by a hybrid
approach in which partial surgical debranching was fol-
lowed by CP-EVAR. Thirteen patients (17%) were treated
for an aortic rupture. Viabahn© orHemobahn© stentgrafts
were used as CP.
Results: 160 CP were used to revascularise 11 aortic
arch branches and 149 renovisceral branches. Technical
success of CP was 99.4% (159/160). 30-day mortality was
7% (5/77) and 15% (2/13) for the ruptured cases. During
a mean follow-up of 11.83 months (range 1 -100 months),
all but three CP remained patent. Endoleaks (ELs),
mainly type II, were observed in 33%. Six patients (8%)
with attachment ELs (Ia or Ib) underwent successful
secondary sealing procedures. Mean aortic diameter de-
creased by 12.73% (mean: 5.9; SD: 11.76). Thirteen
patients followed with CTA 12 months (range 14-100
months) had stable reconstructions without ELs or an-
eurysm enlargement.
Conclusions: Chimney and periscope grafts are a safe
and effective way to facilitate EVAR or hybrid procedures
for complex aortic aneurysms. Moreover, these techniques,
using only off-the-shelf endograft components, are useful
to treat ruptured aneurysms involving vital aortic branches.
Mid-term results (up to 8 years) are promising. However,
long-term durability needs to be confirmed.
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VS2.
Video Presentation
Thoracic Endovascular Aortic Repair with Left Subcla-
vian Artery Laser Fenestration
Sadaf S. Ahanchi, Jean M. Panneton. Department of Sur-
gery, Division of Vascular Surgery, Eastern Virginia Medi-
cal School, Norfolk, VA
Background: A significant need exists for a versatile
and accessible method to revascularize aortic branches dur-
ing thoracic endovascular aortic repair (TEVAR). We pres-
ent a video of an emergent zone II TEVAR with revascu-
larization of the left subclavian artery (LSCA) with
retrograde laser fenestration.
Technical Description: We present a 58 year old Afri-
can American female with a symptomatic thoracic aortic
aneurysm secondary to a chronic type B thoracic aortic
dissection. Emergent TEVAR was carried out using Cap-
tiva (Medtronic, Minneapolis, MN) endografts. The prox-
imal endograft was positioned immediately distal to the
bovine arch orifice of the innominate and left carotid arter-
ies. Through retrograde left open brachial artery access, we
placed an 8.5 French St. Jude lamp septal, 45 degree sheath
(St. Jude Medical, Saint Paul, MN), which provides a
gentle preformed angle at the tip. An 0.018” Platinum Plus
wire (Boston Scientific, Natick, MA) through a 2.5mm
laser catheter (Spectranetics, Colorado Springs, CO) were
then placed at the ostium of the LSCA perpendicular to the
endograft. After deployment of the endograft, laser energy
of 45 millijoules/mm2 at 25 pulses/second was applied in
conjunction with gentle laser-endograft contact pressure
for 3-5 seconds to create a fenestration. The 0.018” wire
was then advanced through the laser catheter into the
endograft lumen and exchanged for a stiff 0.035” wire.
After endograft predilation using a 6mm balloon, an
ICAST covered 9x38mm balloon expandable stent
(Atrium, Hudson, NH) was deployed approximately ¼
into the lumen and¾ into the branch vessel. The endograft
portion of the covered stent was then flared. Finally, com-
pletion aortograms were performed to demonstrate
TEVAR and left SCA fenestration patency with no en-
doleaks. Computed tomography angiography (CTA) was
performed prior to discharge and at 1-3 month intervals
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